Objective: Provide an evidence base for counseling parents of high-risk neonates about the biopsychosocial impact of providing long-term care.
Introduction
With the widespread use of surfactant, new techniques in positivepressure ventilation, and other scientific advances, significant improvements in survival for periviable infants have been made. From 1980 to 1990, the mean survival of infants born at p26 weeks of gestation improved by over 2% per year. 1 However, these advances are not without their drawbacks. The increasing, or at best, stable rate of cerebral palsy in the face of improving mortality obscures an absolute increase in the number of very low birth weight (VLBW) and extremely low birth weight infants with cerebral palsy. 2 Increased survival among infants born at p25 weeks of gestation has led to increased rates of bronchopulmonary dysplasia. 3 Infants born at <26 weeks of gestation are more likely than their peers to be technology dependent. 4 Overall, the number of technology-dependent children who are discharged home has risen. 5 The medical instability of these patients requires more frequent medical visits, makes them more likely to require hospital admission 4 and creates care demands on parents and other family members, especially when acting as the child's caregiver. The result is further stress and strain on the child's caregivers and, consequentially, on the family unit as a whole.
The American Academy of Pediatrics Committee on Fetus and Newborn's policy statement 'Hospital Discharge of the High-Risk Neonate' includes preterm infants, and those with special healthcare needs or who are technology dependent. 5 The Committee recognizes that the families caring for these infants are at risk for familial stress and dysfunction as well as for illness of the primary caregiver. The American Academy of Pediatrics (AAP) calls for physicians to become aware of these caregiving burdens, to anticipate and plan for them and to coordinate home care. The AAP statement does not provide guidance on how to undertake this process. To date, there has been no comprehensive review of the literature that describes an evidence base for providing information to parents and assisting them with planning for posthospitalization care. The purpose of this paper is to present such a descriptive evidence base for such counseling.
Methods
We performed a comprehensive review of the literature to provide a description of the effects of long-term care on the families of infants with a birth weight of <1000 g or who were admitted to the neonatal intensive care unit (NICU) and subsequently required long-term care. A preliminary search revealed a paucity of data, and hence we expanded the patient population to include any former neonatal intensive care patients. We justified widening our search to include infants with a lower likelihood of requiring chronic care, based on the assumption that if results of our review were biased, they would most likely understate the negative effects on the family. We limited our search to begin in 1993, as this encompasses the time when surfactant administration for premature infants came into wide use and when antenatal steroids for premature birth were first recommended by the NIH (National Institutes of Health). 6, 7 We ended our search period with 30 September 2010. The search terms (long-term care AND family), (long-term care AND neonate) and (neonates AND technology dependent) were entered into the PubMed Search Engine and the ERIC (Educational Resources Information Center) database. The following restrictions were included in the PubMed search: 'Humans,' 'English,' 'All Infant: birth-23 months' and 'All Child: 0-18 years.' We also used the 'Related Articles' function of PubMed and searched the reference lists in articles to identify candidate articles. We excluded studies of patients outside North America to ensure cultural consistency and to minimize the variability that different social support systems would introduce. To focus on long-term impacts rather than transitive ones, we excluded studies that took place exclusively within the first year of life. Articles in which the patient populations were not exclusively NICU graduates were reviewed to ensure that at least 50% of the infants met that criterion. Any studies published after 1993, but whose subjects were primarily born before 1990, were also excluded. Engel's biopsychosocial model provided the conceptual framework for organizing our findings into three domains: physical health, psychological health and social health. 8 
Results
Our search resulted in 345 citations from PubMed and 70 from ERIC, which we examined by title and abstract to determine their relevance to the physical, psychological or social health of parents caring for high-risk neonates. We identified 22 articles that were then analyzed for the biopsychosocial domain(s) addressed. A summary of these articles can be found in Supplementary Table 1 .
Physical health
Researchers from McMaster University, Hamilton, Ontario, surveyed caregivers of children with cerebral palsy. 9, 10 Caregivers, 95% of whom were the birth parents and were 95% female, experienced more physical health problems than the national average, including such diverse conditions as migraine headaches, heart disease and cancer. Their health was influenced by child behavior, caregiving demands and family function.
Kuster et al. 11 assessed the impact on the health-promoting behaviors of mothers of ventilator-dependent children. The selfselected group reported high scores on substance abuse and low scores on nutrition, exercise, relaxation and general health promotion. The functional status of the child and improvement in maternal coping minimized the negative impact. 11 Similarly, an Arkansas study found that parental caregivers of children with spina bifida slept less and reported poorer overall well-being when compared with a group of families with children without spina bifida, findings that correlated directly with the level of the spinal lesion. 12 Finally, a group at Massachusetts General Hospital, in a study of mothers of technology-dependent children, found that these mothers had increased complaints of pain and lower vitality when compared with a group of mothers of recently hospitalized but otherwise healthy children. 13 Psychological health A group from the University of Wisconsin-Milwaukee examined symptoms of post-traumatic stress disorder (PTSD) in mothers of premature and term infants requiring NICU care. These mothers reported more PTSD symptoms and were more likely to seek psychiatric help than a comparison group of mothers of healthy, term children.
14 A follow-up study confirmed the higher rates of PTSD symptoms, although there appeared to be no effect on their cognitive function. The infant's birth weight had the strongest influence on maternal symptomatology. 15 In a separate investigation, they compared mothers of high-risk infants (defined as premature or medically fragile) and healthy, term infants. They reported that mothers in the high-risk group had more PTSD symptoms than the comparison group. The severity of the infant's medical complications were found to be predictive of maternal PTSD symptoms. 16 In a series of studies from the University of North Carolina, investigators surveyed various cohorts of mothers of premature infants requiring mechanical ventilation, premature infants classified as VLBW, medically fragile infants (defined as requiring hospitalization for a life-threatening illness) and infants seropositive for HIV. [17] [18] [19] [20] Nearly one-fifth of the mothers of premature infants and those of HIV-positive infants were at serious risk for depression, even approaching 2 years after delivery. 17, 18 Among mothers of premature infants, the greatest risk factor for depression was rehospitalization of the infant, rather than the initial NICU course, suggesting that the disruptions in daily life caused by readmission to the hospital were a major source of stress. 17 Finally, mothers of medically fragile infants were at risk for depression, which also improved with the passage of time and was associated with the severity of hospital stress and mastery of their child's care. The authors did report that these mothers also experienced personal growth, a positive and important finding. 19 Finally, they surveyed African-American mothers of premature VLBW infants and examined the inter-relationships between different types of emotional distress. Mothers were assigned to one of the four classes, 'low distress,' 'high stress,' 'high depressive' or 'extreme distress,' based on their scores on tests indicating their source of stress (low overall, primarily infant-related, primarily due to maternal depressive symptoms or high overall, respectively). Although mothers in the extreme distress class showed the greatest reduction in psychological stress compared with the other three groups over the 2-year study period, nonetheless they still scored significantly higher on all measures of stress compared with the low distress and high stress group, whereas the high depressive class tended to do so as well. This finding suggests that the mother's mental state may play a role as great, if not greater, than her infant's condition in her long-term psychological health. 20 Researchers at Case Western Reserve University performed a series of surveys of mothers of high-risk (defined as having bronchopulmonary dysplasia) and low-risk (those without bronchopulmonary dysplasia) VLBW infants and compared them with mothers of healthy, term infants. [21] [22] [23] [24] Both high-and lowrisk mothers reported more psychological distress at 1 month after discharge compared with mothers of healthy, term infants. The differences between the low-risk VLBW group and the term group disappeared by 2 years, but the mothers of the high-risk infants still suffered from greater distress. 21 The severity of maternal depression was associated with lower infant developmental scores, and maternal psychological distress could best be predicted by the infant's 'medical risk,' the amount of social support and the mother's ability to cope. 21, 22 In follow-up studies, these differences in rates of psychological distress were no longer significant, and in fact mothers of low-risk VLBW infants had lower levels of distress at 3 years, 21 and lower levels of child-related stress at 14 years when compared with term. 24 However, mothers of both high-and lowrisk VLBW infants did report greater anxiety regarding their child's health. 23 Within the high-risk group, a lack of social support increased the negative impact on the mother. [22] [23] [24] A significant limitation of this series is that they explicitly excluded infants with severe intraventricular hemorrhage (grade III-IV), which may have affected the levels of self-reported psychological distress of caring for a VLBW infant.
A separate series of studies from investigators at Rainbow Babies & Children's Hospital in Cleveland surveyed families of VLBW infants and compared them with families of term infants. [25] [26] [27] Rates of parental distress, family stress and adverse family outcomes were greater among parents of infants born at <750 g than the comparison group, but no difference was found in psychiatric symptoms during the preteen and teen years. 26 Lower socioeconomic status and poorer neurodevelopmental outcomes had the greatest impact. [25] [26] [27] A study by Montagnino and Mauricio 28 of primary caregivers of children with both gastrostomy and tracheostomy found that the caregivers (all mothers) reported high rates of anxiety and personal strain. Similarly, the Ontario group found that caregivers reported higher rates of emotional problems when compared with the general population. 9 The group from Massachusetts General Hospital also found an increased rate of depressive symptoms. These symptoms were directly associated with the severity of their child's illness, the levels of family support and the need to accept societal support. 13 Parental caregivers in the Arkansas study also reported more depressive symptoms versus the comparison group. 12 Social health A descriptive study of families of ventilator-assisted children by Carnevale et al. 29 found that families almost universally experienced a phenomenon the authors described as 'Daily Living with Distress and Enrichment.' Parents wrestled with the weight of their responsibilities, the emotional strain, feeling they never really had a free choice when making life and death decisions for their children, the constant specter of death and the issues of their child's dependence. Their sentiments illustrate the dichotomy of distress and enrichment. One mother stated: 'it's worth every little bit of effort that you put into it because you receive so much back in return.' Another focused on the marital impact: 'It's your couple relationship that will really suffer y You probably won't take it out on your neighbors; it's your spouse that will pay for it.' These families devoted considerable energy to trying to establish some semblance of 'normalcy' for their family. They also questioned the 'moral order,' the idea that their situation is unfair, but that there is very little they can do about it. Another theme that emerged was of living in isolation, with very little in the way of social support and the sense that society did not value their child as they did. This was one of the few studies that reported the impact on siblings, describing several instances of sibling resentment toward the sick sibling or parents.
The mothers in the Montagnino study also reported frequent disruptions to their family life. The authors did find that they scored high on their ability to seek social support. 28 The group from Case Western Reserve University found mixed results. All mothers of VLBW infants described having less partner consensus compared with mothers of term infants, as well as less child-parent conflict. 23 Furthermore, the mothers of high-risk infants had greater family and personal strain, but there was no difference between the three groups with regard to divorce rate, family cohesion and parenting/marital satisfaction. 23, 24 Financial strain was significantly higher for mothers of high-risk infants. 23, 24 However, the differences were not significant for mothers of highrisk infants who had high levels of social support. 24 Finally, mothers of all VLBW infants achieved fewer years of education after the birth of their child. 23, 24 In contrast, the Arkansas study of families of children with spina bifida did report significantly higher rates of divorce compared with families of healthy children (although not compared with the state population as a whole). When categorized by the level of the spinal lesion, there was a direct correlation with the level of the spinal lesion and the incidence of divorce, although the difference was not statistically significant. 12 The Ontario-based study found that primary caregivers of children with cerebral palsy were less likely to work for pay and, if they did work, were less likely to work full time. Not surprisingly, they were also more likely to report caring for the family as their primary occupation and reported lower incomes. 9 In a follow-up study, the group at Massachusetts General Hospital reported that mothers of technology-assisted children were more likely to quit work, especially if they were single mothers than the comparison group. They were less likely to use daycare and had lower incomes. Compounding these financial difficulties were higher uncovered health costs. 30 There was a positive correlation between the severity of the economic impact on the family and the caregiver's likelihood of accepting support in the Montagnino study. 28 
Discussion
We describe how families of high-risk infants are at risk for adverse outcomes in all three dimensions of biopsychosocial health and well-being. It also appears that the parental caregivers with the sickest, most time-demanding children and those with the least amount of support are those whose biopsychosocial health suffered the most. The counseling of parents called for by the AAP should address all three domains.
The effect of providing long-term care on the physical health of the parental caregivers appears to be almost uniformly negative. Inasmuch as these caregivers spend too little time on healthpromoting activities, it is not surprising that they have higher rates of morbidity.
11 Some can be directly attributed to stress, such as migraine headaches or decreased vitality, whereas others, such as cancer and heart disease, have a more tenuous link. 9, 13 Studies on immune function done in the post-partum period have found that 4-months post-partum mothers of VLBW infants have decreased lymphocyte proliferation in vitro compared with mothers of term infants, and that these findings were independent of anxiety or depression. 31 Others show an inverse correlation between telomere length (an indicator of cellular senescence) and the number of years providing long-term care, potentially leading to premature aging and the onset of age-related illnesses. 32 This suggests that the links among the three biopsychosocial domains go beyond mere 'stress' and that both bearing and caring for a sick infant present a significant burden to the family, especially the mother. The functional status of the child, the caregiving load and family function had a direct impact on the physical health of the parental caregivers. [10] [11] [12] [13] The increased exposure to health-care professionals may benefit these parents, providing them with opportunities to discuss their ailments and allowing for earlier diagnosis.
The psychological impact of providing long-term care is well documented. Parents experience higher rates of depression, anxiety and symptoms of PTSD. 9, 10, [12] [13] [14] [15] 17, 21, 23, 28, 29 However, there is evidence of personal growth in the face of adversity as these symptoms may improve with time. Tedeschi and Calhoun 33 , in creating a conceptual framework for the study of post-traumatic growth, state that a life crisis that challenges a person's world view is a necessary first step. The birth of a high-risk infant may undoubtedly fit that description. Individuals who can struggle through and adapt to their new environment are more likely to emerge from their experience with a greater appreciation for life, and stronger emotional and psychological resources. 33 Because family function and stability are difficult to quantify, most studies were qualitative in nature. Among the themes that emerged were the strain that developed between spouses, the disruption in family life and the sense of isolation from society. [25] [26] [27] 29 Not all of the results were negative. Many couples felt their relationship was strengthened by the mutual struggle, whereas the effect on the divorce rate is unclear. 12, 23, 29 Some parents felt a sense of fulfillment. 29 Siblings often bore some of the caregiving burden and expressed resentment toward their sick sibling, or toward the attention their parents gave the sick sibling. 29 The impact on family income, education and employment was more consistently negative. Parental caregivers were less likely to be able to work outside the home and had lower incomes. 9, 30 Mothers were less likely to return to school, whereas siblings reported an adverse effect on their school attendance. 23, 24, 29 The disproportionate long-term care burden that women bear in these situations is apparent. Mothers were overwhelmingly the primary caregiver and were the ones most likely to give up working outside the home. 9, 10 As a result of their status as primary caregivers, they are far more likely to suffer the adverse physical, psychological and social consequences of providing long-term care.
Support services and programs aimed at reducing parental stress make a positive difference. This was true across all three biopsychosocial domains and applied to the caregivers as well as the patients. A cursory review of the literature finds many interventions shown to improve parental coping, knowledge and parenting skills and to reduce stress. [34] [35] [36] Although many of these interventions are time-and labor-intensive, even less-intensive measures, especially when begun early, may be effective. 36 Many authors and the AAP call for increased social support for these families. 5, [37] [38] [39] [40] These interventions may be necessary to reap one of the few potential benefits of caring for a high-risk infant, that is, personal growth. Tedeschi and Calhoun 33 describe that individuals with strong social support systems are more likely to succeed at the cognitive processing essential for post-traumatic growth. Clinicians should assess families for signs and symptoms of biopsychosocial dysfunction. They should, in cooperation with the social work staff, encourage families to seek out available support and assist them in participating in intervention programs.
The AAP and other organizations have consistently supported the 'Best Interests' standard in pediatric ethics, which requires that decisions regarding forgoing life-sustaining treatment be made in the Best Interests of the child. 41, 42 If one accepts a strict interpretation on that standard, then the effects on others cannot be considered, or if they are, only inasmuch as those effects in turn affect the infant. If parental health is felt to impact the neurological development and overall health of the infant, then these data imply that a reassessment of the 'Best Interests' standard may be appropriate. However, a critical analysis of the impact on the standard is outside the scope of this paper.
There are a number of limitations of this review. Although our intent was to review the effects on families of those infants requiring the most demanding long-term care, we found too few articles to justify such a review, and none of these studies focused solely on the most medically and ethically challenging patients, the periviable infant. Too few concentrated on patients with severe neurologic disabilities, a group that may overlap with the first. Third, the descriptive studies often lacked a comparable cohort that would allow comparison with the experiences of these families with children who may have also been NICU graduates, but were discharged home as relatively healthy children not requiring intensive long-term care. Supplementary Table 1 details which studies included comparison groups and how those groups were defined. Nonetheless, there is a consistent pattern of biopsychosocial burdens of long-term care, of which parents of high-risk infants should be made aware. As stated in the Methods section, we believe that if the results of our review are biased in any direction, they likely understate the severity of the impact on the families of the sickest infants. Finally, there was scarce information on the consequences for siblings. This is unfortunate, as the siblings will spend the greatest proportion of their life with the patient, and therefore are likely to be greatly affected.
Conclusion
This comprehensive review provides descriptive evidence of the biopsychosocial risks of caring for a high-risk infant with long-term care needs resulting from dependence on biomedical technology and clinical management of chronic conditions associated with such dependence. Counseling of parents during the course of initial hospital care and discharge planning should identify such risks, prepare parents for them and identify strategies for preventing them and responding to ameliorate them when they occur.
